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(54) Title: AN INJECTABLE SOLUTION OF TESTOSTERONE UNDECANOATE 
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(57) Abstract 

The invention relates to an injectable solution of testosterone undecanoate, which contains testosterone un- 
decanoate as the active component, injectable plant oil and/or benzyl benzoate. The injectable solution can be used 
to treat the diseases which need androgen therapy and need androgens for long-term therapy or replacement ther- 
apy. The injectable solution according to the invention also can be used alone or together with progestins or estro- 
gens for long-effect male contraception. 
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*fM4&3* & . *» 3? ^te#ffeteTi£( fete A M , 
2-4 $ , 2 JH 1 ; m *Y X3 Hkt&%L-%M — 
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ii-MM *4*J&#,*l#i*lfc#* 1- 2ml 125- 

250mg-h-^^A,^:„ 173-&& 



o 




^ CaoHUgOs, 456. 71, *&*r.6.&#i&, 

^^,^^^^-it#,^ CsoKUgOs 97. 0-103. 0%,tb^^ 

CdV 6 68 *C ~ + 72% ^ Jg: -f-^jc jfn — T , j& i*3 m*> C S£ C 

Sl,^^iti#(PE565 A^/ X ° H 239— 240nm,fc:^Jt 

-*#(Perkin — Klmer577 3£)tf£Sx cm-^QlO, 1735 (SlL Vc = o) , 
1670 (C3 S!5)^Vc=o) ,1608(Vc4=C5),1170 3L 1270(I| Vc=o) 0 ^ 
T«ft^'tt*IS««.^.^1 , B«* 63 «JBDH, 

1 

'Mtf ^J&*«fc*^l§JII^.T«t^BS>X^^5-15% 
/*) St , A - g£ * A. * , 

: A5Zn 30^Sp^Jg.9iv£^-»&, l-2ml<£ 125- 

250mgH g£#;*L^ 0 

2 

2-1- <$S^i U)#&**4±lk4fcife*#;iM£*&ai* 
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#*MWl»*3*SL4H S££A^ 13. 7mg/kg( 3 X 10- s mol/kg) , p 

A-*JW.J*lxi*-2L^8fe*/L^ 1. 5X10- s mol/kg^ 7 AJPlfS) yi.#-f 
4 ^^g^^^J,^#^Bt!«l^»]^ 50* 

344. 48),TEM^/fl Jtf&^fiflv&^&C^-^^ 400. 60),TUM^ 
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i 



i 

+ - ft * a- * J* * a « *t # fi3 « #i *t * # * a «. * *r & ir ¥f m •* 







Aft) 


ST* X±SD(mg/100gwb) 






~U X* A. 


Jtt Rw Bit 




6 


10 


22. 1±6. 4 


55. 0±19. 2 


95.2±16. 4 | 




6 


25 


17. 8±9- 8 


59. 5±28. 2 


77. 2±22. 7 


3. OXIO -5 mol/kg 


6 


40 


11. 8±6. 3 


31. 1±14. 5 


70.0±27. 2 




6 


55 


10. 4±3. 7 


26.4±5. 3 


83. 6±6. 1 




6 


70 


7. 4±3. 1 


22.2±6- 3 


79. 5±14. 4 




6 


10 


43. 7±11.2 


73. 0±19. 2 


127. 0±18. 9 




6 


25 


27. 4±10. 7 


68. 3±19. 8 


112. 4±17.0 


3. 0X10- 5 mol/kg 


6 


40 


16.5±8.2 


35. 2±9. 6 


78. 6±15. 7 




6 


55 


7. 5±2.8 


15.6±3-7 


57. 8 ±7. 0 




€ 


70 


6.3±1.2 


16. 3±1.7 


53.2±9. 5 




6 


10 


33. 3±7.0 


72. 3±25. 0 


119. 0±23.0 




6 


25 


5. 3±2. 2 


14. 3±3. 4 


39. 4±5. 2 


1. 5X10~ 5 mol/kg 


6 


40 


5. 9±2. 1 


18. 4±5. 6 


38.4±5. 8 


^ 7 ilM-ii. 


6 


55 


3.6±1.8 


10. 3±2. 2 


32.2±3. 4 




6 


70 • 


3. Oil. 2 


8. 2±2. 4 


26.3±4. 2 




6 


10 


1.8±0.9 


5. 0±0. 9 


21.2±5.5 


J* J* 


6 


25 


2.5±1.0 


3. 9±1.4 


27. 9±4. 1 




6 


40 


2. 4±0. 2 


6. 8±1. 1 


23. 6±4. 0 


JK.& 


6 


55 


1. 5dbO. 7 


4. 8±1.5 


21. 9±4. 0 




6 


70 


2.2±0.8 


6. 1±1.8 


19. 3±4. 0 



-4- 



WO 95/12383 



PCT/CN94/00084 



*. 2 





mol/kg 


*5 

& 


X±SD(mm/kgwb) 






1 


2 


3 


4 


5 


6 


9 


11 


+ -9SL 


3.0X10" 5 


5 


21. 1± 
4. 4 


26. 3± 


30. 3± 

K Q 


29. 9± 


26. 4 ± 

O. 1 


26. 2± 
o. u 


24. 7± 

D. O 


23. 2 ± 

A O 


19. 9± 
4. o 




3. 0X10 -5 


5 


21. 8± 
3. 6 


28. 1± 
6.1 


29. 4 ± 
7.6 


26. 1± 
5.0 


23. 9± 
6.1 


20. 7± 
5.1 


18. 5± 
4. 1 


16.51± 
6.1 


5. 5± 
5.9 




1.5X10-* 


5 


19. 4± 
4-0 


29. 5± 
5.0 


25. 2± 
3.3 


21. 6± 
3.0 


20. 0± 
4.3 


18. 5± 
2.2 


17. 4± 
2. 7 


14. 6± 
2.4 


13. 8± 
2.4 






5 


18. 9± 
3.0 


15. 8± 
4. 4 


16. 4± 
3.0 


14. 1± 
2.8 


12. 7± 
2.4 


11. 8± 
1.7 


11. 4± 
1.7 


9.6± 
1. 5 


9. 2± 
1.2 
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TU WM-tXi 3. 0Xl0- s mol/kg,^-;ARvi. o 
TE ttm&Zl 3. 0X10- 5 mol/kg,#-;A*Lvi. o 
TP 1. 5X10- 5 mol/kg,7 il^/Plii. 

i£ J: , 

^^^•iia^'Ji^'r^^,n^feL^*IJ: 9. 0X10-W/kg 
B+#/?|$tl3, #J*$i&18. 0X10- s mol/kg Bf ,10 3U§ J* Jfcii. 3. 0 
X10-W/kg ifc, 25 l§2i H /|Mig.o i&B/| T U 
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& 3 



tu am* 






S-t-t X±SD(mg/100gwb) 








***** 




+ 

3. 0X10 _S mol/kg 


5 
5 


10 
25 


26. 9±6. 8 
17. 5±5. 3 


48.8±16. 1 
45. 9±21.0 


101.3±17. 1 
81.9±11.5 


9. OX 10" 5 mol/kg 


5 
5 


10 

25 


3- 1±0.4 
2. 2±0.2 


4. 9±1.1 
9. 0±2. 5 


39.4±1.8 
30. 9±2. 4 


H 

18. 0X10 -5 mol/kg 
7 AO SR. 


5 
5 


10 
25 


23.4±1. 8 
6. 1±1.1 


40. 7±6. 5 
14. 9±5.0 


99. 7±13.5 
48. 1±8. 8 




5 


10 


1. 5±0-8 


5. 6±0.9 


22. 0±4. 2 




5 


25 


2. 5±0. 8 


4. 1±1. 5 


30. 2±4. 0 
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(2) H&%t&1tMtii%fi4tJf\ ^i^^jLjfcTMM^ 
m 25mg/kg,j£*£ 3 (HbK&:&sJ|fc 

£j-;£#f- 40mg/kg//I] , j£*£ll ^],v>:it^ir^^^-f-^^^ £ 4 * 
ff d£;pl{*]yi:£H— 3. OXlO-"mol/kg (12 ji] J*) ^ 4 

l^),l 5 3N-iS:t^M^A.^&L, 4. 3xi0- 4 moi/kg ^3:,^r^]M,^vi^-2 

H S^^A J ^:^st^^,it^-^'g^^-fe,H--@£^A.#^ Hb, 

(3) H ^*A.#^^4^^il^^:^:?f/4'f±^a6^^ji.f 

(TU)2;A,£ 2;^2L^ 3^^^-^-l5 1 12mg/kg,^r;^^J?.] 
Se.-G£S^^T^-Bis) (MDP) 7mg/kg 5f-(EDV)0. 7mg/kg,M. 

edv&l^£ 24-/Iff^J.i^/I ( &mja 2^8), 
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ia 
*l 




$£*t# (X±SD) 




# 












ft 


2 


4 


8 


12 


Hb 
(g/dL) 


A 
B 

C 


13 
13 
13 


12. 2±0. 5 
11.8±0.8 
12.2±0.7 


8.8±0.5 
8.4±0.6 
8.8±0.6 


9.9±0.4 
9.9±0.5 
8. 6±0. 6 


11.1 ±0.3* 
11.0±0.4' 
8.9±0. 6 


10.2±0.3 
9.8±0.3* 
8.4±0.5 


13.1 ±0.3' ' 
12.2±0.4* 
10.7±0.7 


RBC 

(TJ/ 
mm J 


A 
B 


13 
13 
13 


7. 6±1.3 
7.5±0.6 
8.3±1.9 


5.1±0.6 
4. 6±1. 0 
4.3±0.8 


4.3±0.9 
3. 9±0.5 
3.2±1.4 


4.8±0.5* 
4. 9±0.T ir ~ 
3.5±1. 1 


5.2±0. 6* * 
4.6±0.7' 
3-3±0.6 


7.3±0.7' ' 
6.7±0.7' 
5.3±0.6 


Rto 
(Z) 


A 
B 
C 


13 
13 
13 


0.4 ±0.7 
0. 3±0.5 
0.5±0.7 


39.3±9.8 
39.8±5.9 
39.2±7.9 


72. 0±6.1 # 
73.2±5.0- 
51.9±6.7 


54.0±7.2* 
47. 8±4. 6 
41. 6±7.0 


38.5±2.7 
41.6±3.6 
49. 8±6.1 


15. 2±3. 4* ' 
23.8±3.6* 
33.1 ±3.0 


WBC 
< + / 
mm 3 ) 


A 
B 

C 


13 
13 
13 


14. 8 ±3. 5 
16.0±4. 3 
15.0±3. 2 


20. 5±4. 6 
20. 1±4.3 
18. 6±5.3 


13.2±2.1 
12.5±4.2 
12.9±2.7 


17.9±3.5 
16.3±7.0 
16. 1±3.8 


11.4±3.3 
10.5±1.9 
12.1±2.4 


10. 3± 1. 7 
10. 1±2. 2 
10.7±1.2 


*i 

(kg) 


A 
B 

c 


13 
13 
13 


0. 34 ±0. 03 
0. 32 ±0. 04 
0. 32 ±0. 02 


0.33±0. 03 
0. 30±0. 04 
0.31±0. 02 


0.39±0. 03 
0.35±0. 04 
0. 33±0. 02 


0.41±0. 03 
0. 37 ±0. 05 
0. 35 ±0. 02 


0. 46±0. 03" 
0.40±0. 06 
0.38±0. 03 


0. 47±0. 04* ' 
0.42±0. 06 
0.38±0. 03 



2 * P<0.05, * * P<0.01, *N8A&B&4Mi]JjCfe>t&(t*1&) 
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it ALm fc; *il -S- 
£v -v& -=3 ir\ XT 

(mg/kg im) 








4f !*-](/])* 


in 


2 


3 


4 


5 


6 


TU 12. 0 
EDV 0. 7 


6/6 


1/6 


0/6 


0/6 


0/6 


0/6 


1/6 


TU 12. 0 
MDP 7. 0 


6/6 


5/6 


3/6 


0/6 


0/6 


0/6 


6/6 




6/6 


6/6 


4/6 


5/6 


5/6 


5/6 


5/6 



U % l^n&& 2?£, £2,3 ^n&&$} 1 ;Jt, 

— 10- 
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2-2 ^i^^^^^^^'l^:iLaM.^vi.#C 3 H:H---S£^-A. 
#,2 jk if) 32 60 *.j&*$jfa.&:jfc*H&#- 

#J:ftJ£-fc# 13.3%#*9. 9%,&£|-}#44tl/20# 15. 4 J^ 0 fr^^ap- 

^te&#*UH±#^l5*# 19. 9% ,^*a#t 
£**I#*I$*«$41.9%J§9.3^ 0 £A + 4* 7.2% c ^ 
2,^.6 e 

H 2 ilP/I , @ 2 4 ^aM,vi-C 3 H:TU12mg(14. 76MBq)/kg 

£ - # l»l #1 & (X±SD) 
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6 

^SL^vi-C 3 H^TU 12 mg(14. 76 MBq)/kg 
j&^^t^^'&^^CdpmXlCr 3 , X±SD) 





2 ^ 


30 


60 * 


jit m 


15. 40±2. 10 


2. 20±0. 80 


0. 50±0. 20 




10. 00±2. 70 


3. 40±2. 30 


1. 10±0. 80 




4. 50±1. 30 


1. 50±0. 90 


0. 13±0. 07 


m * 


6. 70±1. 70 


1. 30±0. 60 


0. 33±0. 07 


t\ h m. 


3. 30±0. 50 


0. 80+0. 50 


0. 16±0. 09 




3. 90±0. 50 


0. 90±0. 50 


0. 08±0. 04 




3. 50±0. 60 


2. 50±1. 00 


2. 30±0. 40 


m j& 


14. 10±7. 60 


1. 60±0. 80 


0. 90±0. 50 



vi.: 4 X*.St##*fc 
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3 

3-1 ,&>}±4r>\!kiKm 'hR&Tvi£H St^^L^- 3. 75mg/ 

kg( ftXtkftskitf 270 14 3L^&3Jl?t-£ 

NIH 17-20g,*fi;^-f ,j£Tvi.# H Sfc 

m 7 H — Ml ^tLizm *g -sc -9& 











<g/kg sc) 








2. 5 


12 


0 




3. 75 


12 


0 





3-2 -£^#*H« (1)^&.-&J& S 4 Wistar ^ 75 

^,^3; =.&L, A&l8-?-17$, Bte 10^-15^, ?f CM 10-?-15$ o 
^J\mkm& 1 AM.^vi.#^^^#^?f fS, BM ^TU42mg/ 
kg,C |JL^ TOUmg/kg,^ 6 >M . iJtffrjftffi) A.B.C 1L%L$~H^ 
3,4,2 *lU&-fr,4iKJU*..|§*,£„ ^^i^^TU?^.'^-^^ 

(2) mK?k$k3K; 10-12 14 ^,^3? 3 feu A feL 4^-2 

#;4#^^I,B TU100mg/kg,C fe,^ TU20mg/kg,i£^ 6 -f- 

a. — £ >f-t £^ 3 f*) , fe. jft-fc-^ , 
*t*° 1.4-1.5^ c 6^-/1^, ^^JrM^^tb^^M^.^-, 
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•fc^f-Mq bb^ l$ifr>f-£. 1. 7-1.9 fe,1b4&M-ttB.3%H 

RRte.-***t-K.*jt, -f^ 2. 3-2. 4 #-f l§7fr e fc#]**aij5*JlR 

b. J&-f %3Ljfa-^j±.^^ E) sJLS ffl f§7ft;s WBC, Hgb 31 Pt >fg. 

tb- 2$ iSL % , fa ffl * ?f JK is. fcb & , RBC $ it & * J. *J o 

iff *'fr^1featJfc«>iML9!: JtM&^i-fl) $j£L*=,Hm%L&m m 6 

^ f*| SGPT M BUN !5^tb^.iL B /I^^^J,^4-i-'t>t,ffl 

c. >v&®&± |-Sl^^^4xP- R laJ^sQRS vft^3t Q— T 
fi] jft J$ ^jLlfr ft ffl , $ 8 #T J& it »fi JLiSfc 3t , ^ & f # . 

15 6 >g , $ J* ?f t 1 ^-ft j±S $L ST ftfift 0. 

5mv , & St 3fc & 1 ft SJ . 

d. £|$ G^fiX-&i%$j 7A>&^MW)2 

ff - Jfc J» feL ^jE- # 0 ^ *J ^ *|JL^ m % *L m to ft «f >b,%!^-&) 

# la. # # & it f - 0 « * ft m % -f m. y ftM. ft , Hh fa 

m m * ^ j&ft-z-'BL-t ^r^ta* y . 
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8 



(mg/ml) 




TA 100 


TA 97 


TA 98 


TA 102 


-S9 


+S9 


-S9 


+S9 


-S9 


+S9 


-S9 


+S9 


0 


168 


204 


183 


i45 


32 


35 


309 


286 


1 


181 


250 


180 


157 


32 


41 


329 


260 


5 


167 


250 


186 


170 


29 


50 


335 


275 


10 


170 


220 


191 


166 


28 


42 


340 


328 


30 


187 


243 


182 


159 


34 


56 

• 


331 


342 


50 * * * 


217 


227 


192 


160 


35 


60 


335 


409 



* * 1 — 2 3 ->*.„ 

* * * 50mg/ml Bt, sol^t^^ & 0 
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+ — M.^tLlk 5 ^^^J*Jt,50mg/ml,30mg/mI,10mg/ml, 
5mg/ml, lmg/ml, TA100,TA97,TA98 31 TA102 i^-fr^N^ 

(l) Z^'&tijfm^-JiKt&o &^ftm£\\&A%tT£,te?f%L 

80 #]*»4r^*J*tf&*B. 35 -^/J^vi 1 6£^;*L 

2ml ( ^ 250mg),?f .BRM^L^^^H 8ft ■£ A, # 6$ & i* 2ml(-£# 

4f#t$L 0 Hi*}M. 1983 -f- 4 1989 1 ft jL,^^ 115 

teft%L 30 >6^TKr^*fr-f-^*taL* 2920± 
693 ^"/nal,>^3tJ&^ 569l±2104 ^/ml 0 >£$^ t\ Js ( P< ■ 

0. 05), ^y^"^" 13#],:frjfci?L# 43. 33K(£* 5*]ti$K4*^ 
X^-ftteiisft Js 2.5— 10 >M 8^'J^|gtJL^iiiE.f-) 0 >^ 
^" its* "17 10*]#«U^,4M^£A^l#lit£«.,6 
-W^)„ 

b. ^&^!!g- 

>6*Jr*l. 21 ^-1*^^. '14*5^7: 35- 14 7 #) 0 |£>£ 

— 16 — 
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rt*T#fc 20 + 14 95.2%, feft/L* 1&) 0 
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